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Project Introduction

In this Phase II STTR project, RNET and its subcontractors are proposing to
fully develop an empirical performance optimization tool called OrFPGA that
efficiently explores the "user tunable" parameter space of an FPGA design and
assists in deducing the near optimal design in terms of timing score, device
utilization, and power consumption. The tunable parameter space will include
IPCore parameters, HDL and HLS code constructs, and parameter settings for
the vendor's design tools. Special automation tools will be developed to
facilitate annotation of HDL/HLS code and design tool scripts. The
computational magnitude of empirical performance tuning of FPGA designs will
be addressed by novel machine learning based search algorithms requiring
minimal empirical evaluations, computational steering, leveraging
intermediate performance analysis results, and parallelization techniques. The
tool will support specification of prioritized performance metrics, easy-to-use
interfaces for defining the parameter space, and intuitive visualization of
performance models. The user will be able to automatically deduce the best
environment settings the chip and also accurately identify the optimal power
consumption through optional real-time power monitoring. The benefits of the
tool to NASA will be demonstrated in terms of performance metrics and cost
benefits (user productivity) using real NASA designs that are used in space
missions.
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Organizations ) . .
Performing Work Role Type Location Organizational
. Responsibility
. Lea Dayton,
RNET Technologies, Inc. Organization Industry Ohio Responsible Mission
Directorate:
Argonne National Supporting R&D Lemont, Space Technology Mission
Laboratory(ANL) Organization Center Illinois Directorate (STMD)
P i S " NASA G belt Lead Organization:
Goddard Space Flight upporting reenbet, RNET Technologies, Inc.
Center(GSFC) Organization Center Maryland
Responsible Program:
Small Business Innovation
Primary U.S. Work Locations Research/Small Business Tech
Transfer
Illinois Maryland
Ohio Project Management
Program Director:
Images Jason L Kessler
Rnnotated Tanabie PCores | [ Tanabie Devign | Program Manager:

Carlos Torrez
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Technology Areas
Primary:

e TXO02 Flight Computing and
Avionics
- TX02.1 Avionics
Component Technologies
- TX02.1.5 High
Performance Field
Programmable Gate
Arrays

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System

TechZPort

For more information and an accessible alternative, please visit:
Printed on 12/23/2022


https://techport.nasa.gov/view/18312

